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The purpose of this investigation was to determine whether 
a relationship exists between personality characteristics of 
school superintendents and their willingness to accept innova- 
tion or new ideas in education. 

The American society is experiencing, and will continue to 
experience, an increasing rate of change. The rate of techno- 
logical change alone creates almost daily modifications in our 
way of life and our educational needs. For the most part, how- 
ever, educational practices have remained almost static. The 
disparity between instructional developments and their imple- 
mentation has been a steadily widening one. 

Smith (28) noted that the status quo that seems to be main- 
tained in education when extreme changes are evident in every 
other aspect of our way of life is being questioned. Brembeck 
(7) shared similar views. The U. S. Office of Education, recog- 
nizing this problem, has established nine research and develop- 
ment centers in an attempt to reduce the lag that exists between 
newly developed educational practices and their acceptance by 
schools. The American Association of School Administrators (3) 
has gone on record with a statement indicating that schools can- 
not achieve the purposes they are expected to achieve without 
innovation in education. 

Melby (24) further indicated that the greatest indictment 
against present educational administration is its failure to 
promote creativity, originality, and innovation. According to 
Campbell (10), superintendents who are tradition-bound and in- 
flexible are obsolete. Arrowsmith (4) pointed out that there, 
is no evidence of real innovation anywhere, and there seems to 
be a vacuum in administrative leadership directed toward change. 

Therefore, strong leadership on the part of school super- 
intendents is essential if resistance to change is to be over- 
come. Brickell (8) has emphasized this need f.or strong leader- 
ship by indicating that instruction changes "... depend 
almost exclusively on administrative initiative." If this is 
true, the selection of superintendents who are or who have the 
potential to be change agents is essential. In order to iden- 
tify persons who might provide this leadership, it will be 
necessary to understand why some superintendents will embrace 
change, why some will simply tolerate it, why others will resist 
it, and why a few will openly oppose it. A study by Carlson 
(11) investigated the rate of adoption bf new educational prac- 
tices, His findings indicated that: 

. . . characteristics of the holder of the 

superintendency which have been ignored in past 
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diffusion research in education must be taken into 
accourt in efforts aimed at a complete explanation 
of school systems’ rate of adoption of new educa- 
tional practices. 

Th^j position of the superintendent relative to innovation 
in a school system was also discussed by the Systems Development 
Corpontion Study (26.) following their Traveling Semnar and 
Conference for Implementation of Educational Innovations. They 
found that the attitude of the local superintendent of schools 
toward innovation is a significant variable in the introduction 
of innovations in school districts. The findings of this study 
indicated that the ambition and leadership skill of a superin- 
tendent of schools was related to the innovational behavior of 
the school district. The implementation of successful innova- 
tions in schools tended to be found wherever there was evidence 
of strong, positive, and dynamic leadership behavior by local 
superintendents. The data from this project support the con- 
tention of Brickell (8) that the superintendent is a key figure 
in implementing new practices in schools. 

Therefore, innovations of major scope, those that require 
significant changes in content, the use of time, space and faci- 
lities, require active support from the superintendent if they 
are to be successful in the school program. Because the super- 
intendent is so important to innovative measures, he is not only 
the one to encourage change, but often is the one responsible 
for preventing innovations. According to Miles (25), such forms 
of rejection as ignorance and suspended judgment by superinten- 
dents are responsible for preventing many innovations. 

Research by Erickson (17) and Kemp (22) indicated that change 
will be extremely difficult for many individuals. In describing 
the problem of identification of administrators willing to make 
change, Miles (25) states that: 

It has been asserted that strong, benevolent 
persons often find themselves in an important and 
central role in change efforts . . . intelligence 
and verbal ability seem important. The innovator 
appears to be less bound by local group norms . . . 
Intelligence and creativity have been suggested 
not 'to be enough, however, to persuade and enlist 
the help of others and overcome resistance . . . 

Further attention to the innovative personality 
is undoubtedly desirable. 

It seems, then, that the nature of innovators and adopters 
as individuals form an area much lacking in theoretical sophis- 
tication. On the assumption that an individual's willingness to 
accept change may be related to his personality characteristics, 
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investigation of personality characteristics seems one possible 
avejiue of exploration of the impediments of change. 

Related Studies 

A number of studies during recent years have been completed 
which attempt to determine whether common personality character- 
istics can be identified among successful practitioners in various 
vocational areas. One widely used instrument has been Cattell's 
16 P. F. test, which is a personality test based on factor analysis 
measuring 16 factors on traits of the personality. 

Cattell (15) indicates that today recognition is being given 
to the notion that individual differences can be assessed as 
readily by personality measures as by measures of ability. 

Personality is that which permits a prediction of 
what a person will do in a given situation and that 
small segments of the personality are understood when 
seen within the framework of the entire organism. 

A basic theme, therefore, in terms of personality characteris- 
tics of educators seems to be emerging as evidenced by the 
following studies. 

Adams, Blood, and Taylor (1) and Jackson and Guba (21) have 
indicated that personality traits of teachers differ from other 
educators; Burdick (9) found a significant correlation (.05 level) 
between student-teaching success and certain personality character- 
istics . 

Hemphill (19) reported finding significant relationships 
between personality factors and principals' performance in dealing 
with simulated administrative problems. White (29) compared the 
personality characteristics of educational administrators with 
general population norms and also with educational researchers. 

Both the administrators and the researchers differed from the 
general population norms at the .01 level of confidence on 10 of 
the 16 personality factors. Cattell and Drevdahl (14) made a 
study of administrators and researchers in physics, biology and 
psychology. Their findings were consistent with those of White 
on five factors. 

Fogarty (18) used Cattell's 16 P. F. test as part of a study 
to determine the relationships between personality characteristics 
and centralization of decision-making by superintendents of 
schools. The personality factor scale revealed that the 20 super- 
intendents involved in the study were above average on warmth 
and sociability, general intelligence, sensitivity, absent-mind- 
edness, self-sufficiency, intenseness, and excitability. They 
were below average on three factors, indicating they were more 
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emotional, more sober and serious, and more simple and unpreten- 
tious than the typical adult male. 

Several studies, originating in the Department of Educational 
Administration at Utah State University, have investigated the 
identification of personality factors of educators as related to 
their tendencies toward innovation. Bos (6) , in a study of school 
administrators, teachers and professors of education, attempted 
to determine if the three groups differed significantly in their 
role and personality expectations for change agents. He found 
that educators expected implementors of change to be intelligent, 
emotionally stable, adaptable, experimenting, and enthusiastic. 
Hinman (20) investigated the relationship between personality 
characteristics of principals and their implementation of innova- 
tion. She found principals who implement innovations to be more 
assertive, more happy - go -lucky and venturesome than were non-inno- 
vators. 

In a study designed to investigate and analyze relation- 
ships between superintendents’ leadership behavior and person- 
ality and the extent of the adoption of new educational practices 
in the superintendents' district, Bell (5) found differences 
between the personality characteristics of superintendents and 
their leadership behavior as measured by Halpin’s L.B.D.Q. 
instrument. 

These studies show that personality characteristics of 
successful practitioners in various vocational areas do vary, 
and suggest a need for further investigation in order to 
identify definite personality characteristics shown by educa- 
tional implementors of change. 

Statement of the Problem 

We assume, then, that the superintendent must play a key 
role in meeting the challenge of change. His status within the 
school system makes him the only person who can marshall the 
necessary authority an& precipitate the decisions necessary for 
the adoption of instructional innovations. He is the spokesman 
for education in the community, and his success in dealing with 
the local power structure determines, to a great extent, the 
availability of resources for education and the attitude that 
will prevail. 

Furthermore, Richland (26) has written that the implemen- 
tation of innovation practices within a school system has been 
shown to relate directly to its superintendent’s attitude toward 
innovation. If it can be assumed that such attitudes are related 
to personality characteristics and if these characteristics can 
be identified, the task of identifying educational leaders to 
meet the challenge of change may be simplified. The problem, 
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then, is to determine whether or not superintendents who embrace 
change can be identified by the uniqueness of their personality 
characteristics . 



Hypotheses 

Based on the research that Cattell and others have carried 
out involving personality traits relative to human behavior, it 
would seem reasonable to hypothesize that there is a relation- 
ship between personality characteristics and willingness to 
accept innovation or change. Therefore, our research tested 
the following null hypotheses: 

1. Personality characteristics of superintendents as 
measured by the 16 P. F. are not significantly correlated with 
the superintendents' willingness to accept change as measured 
by their responses to innovation scales. 

2. The 16 P. F. scores of superintendents described as 
being interested in and implementors of innovation by the 
Systems Development Corporation Study will not differ signi- 
ficantly from the 16 P. F. scores of Idaho superintendents. 

3. The 16 P. F. scores of all superintendents in this 
study scoring +1 standard deviation or more on composite inno- 
vation scores will not differ significantly from the 16 P. F. 
scores of superintendents in both groups scoring -1 standard 
deviation or more on composite innovation scores. 

4. The age of superintendents is not significantly asso- 
ciated with their willingness to accept change as measured by 
innovation scales. 

5. The mean number of years superintendents remain in a 
position is not significantly associated with their willingness 
to accept change as measured by innovation scales. 

6. The size of the school district is not significantly 
associated with the superintendents' willingness to accept 
change as measured by innovation scales. 
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METHOD. OF THE. STUDY 



Subjects of the Study 

The subjects of the study were taken from two groups of 
school superintendents: (1) 105 Idaho school superintendents 

representing school districts with student enrollments in grades 
1 through 12 and (2) 103 school superintendents from across the 
United States with known interest and involvement in educational 
innovation. 

The Idaho superintendents were selected on the assumption 
that they would be somewhat normally distributed along a continuum 
from low innovation to high innovation and that they would repre- 
sent a diversity of individual personality characteristics. 

Of the 105 Idaho superintendents asked to participate in the 
study, 93 agree*! to cooperate. The 93 participating Idaho super- 
intendents ranged in age from 27 to 68 with an average age of 44.3 
'{Table .l). They were the chief administrative, officers of school 
districts ranging in enrollment from 112 to 11,900 students and 
employing a low of 6 teachers to a high of 815 teachers (Table 2 *) . 
The superintendents had remained in a position from 1 to 28 years 
with an average of 4.2 years (Table 3). 

The 103 superintendents of school districts with known 
interest and involvement in educational innovations were chosen 
as the superintendents of the school districts selected to parti- 
cipate in Systems Development Corporations 1964-65 study of the 
value of traveling seminars and conferences in the implementation 
of educational innovations. 

In this study, 300 school districts from across the nation 
were nominated by. leading educational authorities, representa- 
tives of state departments of education and teacher training 
institutions as being interested in and implementors of instruc- 
tional innovations. From this list the final sample of 103 
districts was selected to participate in the study. Seventy- 
one superintendents of the 103 originally involved in the Systems 
Development Corporation study agreed to cooperate in this study. 

The superintendents from this national group (S.D.C.) were 
employed in the states of Ohio, Florida, Arizona, California, 
Michigan, Massachusetts, Illinois, New York, Missouri, Maryland, 
Pennsylvania, and Georgia. They ranged in age from 36 to 64 with 
an average age of 52.1 (Table 1). Their districts ranged by 
enrollment from 320 students to 91,000 students; and by staff 
size from 20 to 4,000 (Table 2). They had remained in their 
positions an average of 7.9 years with a range of from 1 to 28 
years (Table 3). 
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Table 1. Frequency Distribution of Superintendents by Age 



Age 


Number 


67-68 

65-66 

63-64 

61-62 

59-60 

57-58 

55-56 

53-54 

51-52 

49-50 

47-48 

45-46 

43-44 

41-42 

39-40 

37-38 

35-36 

33-34 

31-32 

29-30 

27-28 


I 

III SSSS 
I SSSSS S 

iiiii sssss ssss 
inn n sssss sss 
iiiii mi sssss 
IIIII I sssss sss 
IIIII II sssss ss 
III sssss 
IIIII ssss 
III ssss 

IIIII III sssss s 
IIIII II sss 
IIIII I 

mi s 
IIIII I s 
iiiii 
iiiii i 

i 



I = Idaho 
N = 93 
M = 44.3 

Range = 27 to 68 


S = National Group (SDC) Total Group 

N = 71 N = 164 

M = 52.1 M = 47.7 

Range = 36 to 64 Range = 27 to 68 



Table 2. Frequency Distribution of Number of Teachers Employed 



Number Teachers 




Number 


Teachers 


Number Teachers 


4000 


S 




300 


S 


67 


I 


3000 


S 




291 


S 


66 


I 


2700 


S 




290 


S 


65 


I 


2522 


S 




275 


S 


64 


I 


1800 


SS 




260 


S 


60 


I 


1770 


S 




256 


S 


58 


I 


1445 


S 




250 


I S 


53 


I 


1180 


S 




232 


S 


52 


I 


1120 


SS 


“ 


230 


S 


51 

i 


S 


1060 


S 




226 


I 


49 : 


II 


1030 


S 




225 


S 


46 


II 


1025 


S 




216 


S 


44 


I 


975 


S 




210 


I S 


43 


S 


950 


S 




207 


I 


41 


I s 


923 


S 




200 


III 


40 


I S 


869 


S 




193 


s 


37 


III 


815 


I 




179 


I 


36 


II 


775 


S 




175 


I s 


35 


II 


762 


S 




170 


s 


33 


I 


750 


S 




160 


s 


32 


IIIII 


666 


S 




152 


I 


31 


I 


649 


S 




150 


I SS 


29 


I 


604 


S 




142 


s 


28 


II 


600 


S 




131 


I 


27 


I 


550 


I 




127 


I 


26 


III 


542 


S 




120 


s 


25 


II 


540 


S 




112 


I 


24 


s 


538 


s 




111 


s 


22 


I 


500 


SS 




110 


s 


20 


II s 


498 


s 




105. 


I 


19 


I 


475 


s 




98 


I 


18 


IIII 


457 


s 




91 


I 


17 


IIIII 


442 


s 




90 


I 


16 


III 


420 


I 




89 


I 


13 


IIII 


400 


s 




84 


s 


12 


I 


350 


s 




83 


I 


11 


I 


325 


s 




80 


I 


9 


II 


320 


s 




77 


II 


8 


II 


312 


s 




75 


I 


6 


I 


305 


s 




68 


I 






I = Idaho 
N = 93 


s = 

N = 


National Group (SDC) 
71 


Total Group 
N ” 164 

Range = 6 to 4000 
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Table 3. Frequency Distribution of Mean Number of Years Super 
intendents Remain in Position 



Number of Years 


Superintendents 


28 


S 


27 


I 


26 


S 


25 




24 




23 




22 


S 


2i 


I S 



20 

19 



18 1 


S 






17 


S 






16 


SSSS 






15 


S 






14 


I 






13 


S 






12 


II 






11 


I SS 






10 


mu 


II SSSS 




9 


I sss 






8 


iiiii 


sssss s 




7 


iiiii 


II sssss 




'6 


iiiii 


II sssss sssss 


SS 


5 


iiiii 


III SSSSS SS 




4 


iiiii 


IIIII IIIII I 


sssss sss 


3 


iiiii 


IIIII IIIII I 


sssss 


2 


iiiii 


mi sssss 




1 


iiiii 


IIIII I SS 





I = Idaho 
N - 93 
M = 5.2 

Range = 1 to 27 



S = National Group (SDC) 
N = 71 
M = 7.9 

Range = 1 to 28 



All Superintendents 
N = 164 
M - 6.4 

Range = 1 to 28 



Instrumentation 



The test battery for gathering data included two innovation 
attitude scales, an innovation behavior verification scale and 
Forms A and B of The Sixteen Personality Factor Questionnaire . 

The Innovative Measuring Instruments 

The innovative measuring instruments measured the superin- 
tendent's reaction to 31 innovations, concepts or new ideas in 
(a) education and (b) life situations. These innovative con- 
cepts (Appendix A) were written into a series of items using a 
Likert-type scale (Selltiz (27). A choice of five responses 
ranging from "highly essential” to "of little or no value” was 
used to determine the superintendent’s reaction to a particular 
innovation. The behavior verification scale (Appendix A) was 
used to verify the implementation of new ideas or innovations 
in education which the superintendent had actually tried or 
caused to be put into practice in his school district . 

From each scale an innovation score was computed. The scores 
were then standardized so they could be combined into a composite 
innovation score . For reliability tests see Appendix A. 

The Personality Measuring Instrument 

Cattell’s Sixteen Personality Factor Questionnaire was 
employed to study the personality characteristics that may 
correlate with superintendents’ willingness to accept change. 
Cattell describes this test as follows: 

The 16 P. F. is the psychologist’s answer, in 
the questionnaire realm, to the demand for a test 
giving fullest information in the shortest time about 
most personality traits. It is not merely concerned 
with some narrow concept of neurcticism or adjustment, 
or some special kind of ability, but sets out to cover 
planfully and .precisely all the main dimensions along 
which people can differ, according to basic factors 
analytical research. (Cattell (15). 

The 16 P. F. questionnaire, documented in five books and over 
100 journal articles, is a test based on factor analysis which 
measures 16 factors or traits of the respondent’s personality. 
Forms A and B of the 16 P. F. , consisting of 187 items each, were 
used in accordance with Cattell’s (15) recommendation. "It is 
urged that, whenever possible, both forms be used, particularly 
in research situations and in all cases where maximum precision 
is needed," 
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The Sixteen Personality Factor Questionnaire is bi-polar. 

The personality traits have opposite meaning on two ends of a 
continuum of 16 primary personality dimensions. For example, 
and individual scoring low on Factor A would be quite reserved, 
while an individual scoring high on Factor A would be outgoing. 

One scoring low on Factor B would be less intelligent and a more 
ccr.crete thinker, while one scoring high on Factor B would be 
more intelligent and inclined toward more abstract-thinking. 

The bi-polar descriptions of scource traits for all 16 factors 
of the 16 P. F« Test are listed in Appendix B. 

Method of Analysis 

To test the first hypothesis involving correlation between 
personality characteristics and willingness to accept change, 
the multiple correlation (R) was computed. This statistical 
treatment was selected because it was our assumption that person- 
ality characteristics are not independent of each other in their 
relationship to the innovation scores. That is, the differences 
in the innovation scores (dependent variable) may have been the 
combined result of differences in the 16 personality factors 
(independent variables). This procedure also gave us three 
applications: (1) it yielded the optimum weighting (beta 

weights) for combining a series of variaoles in predicting a 
criterion and (2) it permitted the analyzing of variation into 
component parts (McNemar (23) and (3) it was possible to tell 
what percentages of the dependent variable was accounted for 
by the combined predictor variables. 

To accomplish (2) above, a part variance component was 
computed which indicated the proportional contribution that 
one personality factor was making to the differences in the 
innovation scales (dependent variable) with the contributions 
of the other 15 personality factors to the dependent variable 
cancelled out. The F-ratio was used as a test of significance 
with .05 as the accepted level of significance. Indications 
are made where significances exceeded the .01 or .001 levels. 

Simple linear correlations (Pearson product -moment r) were 
also computed between all variables. These are displayed in the 
21 x 21 correlation matrix in Table 15 of ..Appendix! .C. 

To test the second hypothesis concerning personality dif- 
ferences between a national (S.D,C.) group of superintendents 
interested in and involved in innovation and the superintendents 
from the state of Idaho, an analysis of variance technique was 
used and an F-ratio computed with .05 as the level of significance. 

The third hypothesis concerning personality differences 
between the most innovative and the least innovative superin- 
tendents from the total group was tested by using an analysis 
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of variance technique computing an F-ratio with .05 as the level 
of significance. 

The fourth hypothesis was tested by using a chi-square tesi 
of independence. Superintendents were grouped by age and by 
placement in a low, medium, or high category based on their com- 
posite innovation score. 

The fifth hypothesis was also tested by using a chi-square 
test of independence. Superintendents were grouped by mean 
number of years in a position and by their placement in. a low, 
medium, or high category based on their composite innovation 
score. 

The sixth hypothesis was tested by using a chi-square test 
of independence. The superintendents were grouped by size of 
school districts determined by the number of teachers employed 
and by their placement in a low, medium, or high category based 
on their composite innovation score. 
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RESULTS 



Descriptive Data 

The data were gathered from two groups, 93 Idaho superinten- 
dents and 71 superintendents from 12 states who had been identi- 
fied as implementors of innovation. 

The ages of the Idaho superintendents who agreed to cooper- 
ate in the study ranged from 27 to 68 years with a mean age of 
44.3. They were the chief administrative officers of school 
districts ranging in enrollment from 112 to 11,900 students, 
employing a low of 6 teachers to a high of 815 teachers, and had 
remained in positions from 1 to 27 years with a mean of 4.2 years. 
It was earlier assumed that the Idaho superintendents would form 
a reasonably normal distribution along a continuum of low inno- 
vators to high innovators. This was not the case, however, 
because a large majority of Idaho superintendents fell below 
the mean for the total group of superintendents. The range for 
the Idaho group on the composite innovation scores, 80.9 to 
205,6, was the same as the total group. The mean for this 
total group, however, was 150.21, while the mean for the. Idaho 
group was only 140.5. In fact, 70 of 93 superintendents fell 
at or below the mean of the total group (Table 4) . 

In addition to the Idaho superintendents, 71 superintendents 
originally involved in the Systems Development Corporation Study 
agreed to cooperate. This group was identified as being made up 
of superintendents with known interest and involvement in educa- 
tional innovation. They ranged in age from 26 to 64 with a mean 
age of 52.1. Their district size ranged from the enrollment of 
320 students to 91,000 stude,. s and 20 teachers to 4,000 teachers. 
The assumption that these we. •; superintendents with known inter- 
est and involvement in educational innovation was confirmed b"< T 
the fact that a major portion of the superintendents fell above 
the mean for the total group of 164 superintendents. In fact, 
their range was from 110.1 to 201.6 and their mean was 162.3. 

This descriptive finding helps to explain why, just as we 
found significant differences in personality characteristics 
between low innovative superintendents and high innovative super- 
intendents, we likewise found differences between the Idaho super- 
intendents and the national (S.D.C.) superintendents. Addition- 
ally, if one notes the personality profiles (Figures 1 and 2) for 
each of these two groups, the differences in the groups becomes 
obvious. 

It is interesting to note that the Idaho superintendents 
departed from the normal adult population on only four items, 

A, B, E and Q«. Cattell (15) suggests that the range of what 
we would essentially call average, ’’normal" scores, namely a 
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1 sigma range centered on the mean, is represented by 5 and 6. 

Only when we get to stens of 4 and 7 do we think of a person 
definitely departing from the. average. Among the four factors 
that go beyond stens of 5 and 6 only one, factor B, reaches a 
sten of 7. In no case do the other three factors go beyond 
sten 5 or 6 by more than a third of a sten score. 

On the other hand, examination of the profile (Figure 2) for 
the national (S.D.C.) group reveals a definite departure from the 
average. In fact, there are only 4 of the 16 personality fac- 
tors for which the mean sten score stays within the average range 
of 5 to 6. These two findings indicate that two definitely dif- 
ferent groups of superintendents were involved. One can conclude, 
then, that the Idaho superintendents do not depart from the 
average adult population in terms of personality characteris- 
tics, while the S.D.C. group of superintendents or those iden- 
tified as having an interest in innovation definitely do depart 
from the average adult population in regard to personality fac- 
tors . 



Table 4. Frequency Distribution of Composite Innovation Scores 
for All Superintendents 
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M = 150.21 

Range = 80.9 to 205.6 
Maximum score possible = 238.12 
Minimum score possible = 47.78 
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Figure 1. The 16 P. F. Questionnaire Mean Personality Profile 
of Idaho Superintendents 
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Profile prepared from sten scores adjusted to the age of the 
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Figure 2. The 16 P. F. Questionnaire Mean Personality Profile 
of the Natipnal Superintendents (S.D.C.) 
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Testing of Hypotheses 



Hypothesis No. 1 : 

The correlation of personality with degree of innovation . 
"Personality (Characteristics of superintendents as measured by 
the 16 P. F. are not significantly correlated with the superin- 
tendents’ willingness to accept change as measured by the res- 
ponses to innovation scales." 

To test this hypothesis, multiple correlations were com- 
puted between each of the innovation scores (education beliefs, 
life beliefs, and educational practices, and composite innovation 
score) and the 16 personality factors. These were computed by 
using sten scores for the personality factors that had been ad- 
justed to the age of each superintendent. This adjustment as 
well as the multiple R computations were made with computer pro- 
grams available at I.P.A.T. Southern under the direction of Dr. 
Herbert W. Eber. Table 5 shows the multiple R's computed from 
these correlations, the consequent variance and the F-ratio 
which determines the significance of the multiple R. The educa- 
tional belief score, the educational practice score and the com- 
posite innovation score all had a multiple R that was signifi- 
cant. The education belief score was significant at the .01 
level while the educational practice score and the composite 
innovation score were significant at the .001 level. 

A multiple correlation of .45 between the education belief 
score and the 16 personality factors indicates that 20 percent 
of the variability in the educational belief score can be ac- 
counted for by the 16 personality factors. It should be noted, 
however, that 27 percent of the variability of the educational 
practice score and the composite innovation score can be ac- 
counted for by the 16 personality factors. This is computed 
from a multiple R of .52 in both cases. On the basis of these 
results, we must reject the hypothesis and accept the alternative 
that there is a significant correlation between the superinten- 
dents’ willingness to accept change and his personality character- 
istics. 

The part variance components shown in Tables 6, 7, 8 and 9 
indicate the proportional contribution that each personality 
factor is making to the differences in the respective dependent 
variables of educational belief, life belief, educational prac- 
tice and composite innovation score. This proportional con- 
tribution is computed with the contribution of the other 15 
personality factors to the dependent variable cancelled out. 

The F-ratio shown in these tables is a test of the significance 
of the contribution of the part variance components to the dep- 
endent variables. 



o 
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Table 6 reveals that six of the personality factors contri- 
bute significantly to the differences in the education belief 
innovation score: F- (sober, happy-go-lucky), H (shy, venture- 

some), I (tough-minded, tender -minded) , L (trusting, suspicious), 
0- (placid, apprehensive), Q^- (relaxed, tense). Note that three 
factors, I, L and are significant at the .001 level. The 
reader should note that the minus sign following the letter 
designation for the personality factor indicates that the low 
score of this particular factor predicts a high innovation score, 
thus on Q^- the more innovative superintendent is more apt to 
be relaxed rather than tense. 



Table 5. Multiple Correlations Between 16 Personality Factors 



and Four Dependent 


Innovation Variables 






Dependent 

Variable 


R 


Variance 


F 




Education 
Belief Score 


.45 


.20 


2.374 


** 


Life Belief 
Score 


.35 


.12 


1.303 




Educational 
Practice Score 


.52 


,27 


3.426 


*** 


Composite 
Innovation Score 


.52 


.27 


3.410 


•kick 



* Alp^a = 


.05 


** Alpha = 


.01 


*** Alpha = *001 


df 


16/147 


df 


16/147 


df = 16/147 


R: F * 


1.67 


R: F ^ 


2.05 


R: F - 2.54 
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Table 6. Beta Weights and Part Variance Components Computed from 
Correlating Each Personality Factor and the Educational 
Belief Innovation Score 



Personality 

Factor 




Beta 

Weight 




Part 

Variance 

Component 


F 


A 




0.05 




0.00 


017307 


B 




- 0.02 




a (-) 0.00 


0.1216 


C 




- 0.03 




(-)O.OO 


0.2022 


E 




0.08 




0.00 


1.5693 


F 




- 0.21 




(-) 0 .05 


9.1716 ** 


G 




- 0.01 




(-)O.OO 


0.0548 


H 




0.16 




0.03 


5.2796 * 


I 




0.31 




0.11 


20.1794 *** 


L 




0.38 




0.15 


30.0888 *** 


M 




0.10 




0.01 


2.1946 


N 




0.08 




0.00 


1.3814 


0 




- 0.14 




(-) 0 .02 


4.2436 * 


Qi 




- 0.04 




(-)O.OO 


0.4502 


Q2 




- 0.04 




(-)O.OO 


0.4063 


Q 3 




- 0.02 




(-)O.OO 


0.1774 


Q 4 




- 0.28 




(-) 0 .09 


16.4243 *** 


* Alpha = 
df 

R: F ^ 


.05 

1/162 

3.84 


irk 


Alpha 

df 

R: F 


= .01 
= 1/162 
* 6.64 


*** Alpha = .001 
df = 1/162 

R: F ^ 10.83 



a) The (-) sign is associated with the part correlation from 
which the part variance components was computed. It means 
that to the extent that this part correlation exists at 
all, it is negative. 
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Table 7. Beta Weights and Part Variance Compopents Computed From 
Correlating Each Personality Factor and the Life Belief 
Score 



Personality 

Factor 


Beta 

Weight 


Part 

Variance 

Component 




F 


A 


0.18 


0.03 




6.4512 * 


B 


•0.07. 


; ;o.oo 




0.9604 


C 


-0.22 


a (-)0.05 




9.7626 ** 


E 


-0.02 


(-)O.OO 




0.1121 


F 


* • 

-0.05 


(-)O.OO 




0.5775 


G 


-0.00 


(-)O.OO 




0.0025 


H 


-0.02 


(-)O.OO 




0.0948 


I 


0.02 


0.00 




0.1452 


L 


0.22 


0.05 




8.9600 ** 


M 


0.15 


0.02 




4.5355 * 


N 


0.00 


0.00 




0.0000 


0 


-0.05 


(-)O.OO. 




0.5730 


Qi 


-0.00 


(-)O.OO 




0.0081 


Q2 


-0.09 


(->0.01 




1.7957 


Q3 


0.09 


0.00 




1.6312 


Q4 


-0.37 


(-)0.13 




25.6304 *** 


* Alpha = .05 


** Alpha = 


.01 *** 


Alpha 


= .001 


df = 1/162 


df 


1/162 


df 


= 1/162 


R: F - 3.84 


R: F - 


6.64 


R,:. F 


^ 10.83 




a) The (-) sign is associated with the part correlation from 
which the part variance components was computed. It means 
that to the extent that this part correlation exists at 
all, it is negative. 
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Table 8. Beta Weights and Part Variance Components Computed From 
Correlating Each Personality Factor and the Educational 
Practice Score 



Personality 

Factor 


Beta 

Weight 


Part 

Variance 

Component 


F 


A 


-0.08 


a(-)0.00 


1.6360 


B 


0.15 


0.03 


5.2856 * 


C 


-0.10 


(-)0.01 


2.4619 


E 


0.17 


0.03 


6.5107 * 


F 


-0.16 


(-)0.03 • 


6.0424 * 


G 


0.01 


0.00 


0.0641 


H 


0.22 


0.06 


10.8612 *** 


I 


0.20 


0.05 


9.5928 ** 


L 


0.11 


0.01 


2.7651 


M 


0.04 


0.00 


0.3666 


N 


-0.14 


(-)0.02 


4.7732 * 


O 


-0.04 


(-)O.OO 


0.5255 


Qi 


0.10 


0,01 


2.3264 


Q2 


-0.03 


(-)O.OO 


0*2360 


q 3 


0.15 


0.03 


5.1098 * 


Q4 


1 

O 

« 

to 


(-)0.02 


3.7185 



* Alpha = .05 ** Alpha = .01 *** Alpha = .001 

df = 1/162 df = 1/162 df = 1/162 

R: F - 3.84 R: F ^ 6.64 R: F - 10.83 

a) The (-) sign is associated with the part correlation from 
which the part variance components was computed. It means 
that to the extent that this part correlation exists at all, 
it is negative. 




21 



Table 9. Beta Weights and Part Variance Components Computed 
from Correlating Each Personality Factor and the 
Composite Innovation Score 



Personality 

Factor 


Beta 

Weight 


Part 

Variance': 

Component 




F 


A 


0.06 


0.00 




1.0814 


B 


0.08 


0.01 




1.7093 


C 


-0.15 


a(-)0 .03 




5.6256 * 


E 


0.10 


0.01 




2.2764 


F 


-0.18 


(-)0.04 




7.7839 ** 


G 


U * 

-0.00 


(-)0,00 




0.0004 


H 


0.15 


0.03 




5.4177 * 


I 


q*23 


0.07 




12.6874 *** 


L 


0.31 


0.11 




21.4516 *** 


M 


0.13 


0.02 




3.7844 


N 


-0.02 


(-)O.OO 




0.1683 


0 


-0.10 


(-)0.01 




2.5995 


Qi 


0.02 


0.00 




0.1021 


Q2 


-0.07 


(-)O.OO 




1.2744 


Q3 


0.09 


0.01 




1.9561 


Q4 


-0.34 


(-) 0 . 13 




25.7056 *** 


* Alpha = .05 
df = 1/162 

R: F -3.84 


** Alpha = 
df 

R: F - 


.01 *** 
1/162 
6.64 


Alpha = .001 
df = 1/162 

R: F 10.83 



a) The (-) sign is associated with the part correlation from 
which the part variance components was computed. It means 
that to the extent that this part correlation exists at 
all, it is negative. 
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It should be noted that even though the 16 personality fac- 
tors did not have a significant multiple correlation with the 
life belief score, there were five part variance components that 
made a significant contribution to the differences in the- life 
belief score with a contribution of the other 15 personality 
factors cancelled out. These factors were A (reserved, outgoing), 
C- (affected by feelings, emotionally stable), L (trusting, sus- 
picious), M (practical, imaginative), Q4- (relaxed, tense). Q 4 - 
was significant at the .001 level while C- and L were significant 
at the .01 level. 

Because the educational practice score was an attempt to 
measure what the superintendent had actually innovated in his 
school district, rather than what he believed about changes in 
education, the significant multiple R of .52 becomes extremely 
important. Likewise, the personality factors which have a sig- 
nificant part variance component are important. There were 
seven of the factors making a significant contribution to the 
dependent variable, educational practice. Each of these part 
variance components were derived from a correlation coefficient 
which was computed while cancelling out the effect of the other 
15 variables on the educational practice score. The seven per- 
sonality factors making a significant contribution were: B 

(less intelligent, more intelligent), E (humble, assertive), 

F- (sober, happy-go-lucky), H (shy, venturesome), I (tough- 
minded, tender-minded), N- (forthright, shrewd), and (un- 
disciplined self conflict, controlled). Note that H was sig- 
nificant at the .001 level and I was significant at the .01 
level. 

It is likewise important to note the high multiple R (.52) 
resulting from a correlation of the composite innovation score 
and the 16 personality factors. In turn, we find that there are 
six of the 16 personality factors making a significant contri- 
bution to the composite innovation score, each contribution 
being computed while cancelling out the effect of the other 15 
factors. The six factors were: C- (affected by feelings, 

emotionally stable), F- (sober, happy-go-lucky), H (shy, 
venturesome), I (tough-minded, tender-minded), L (trusting, 
suspicious), Q 4 - (relaxed, tense). It should be further 
noted that three of these, I, L, and Q4- were significant 
at the .001 level. 

Fo?; those interested in the optimum weighting for combining 
all of the 16 personality factors in predicting a score on any 
one of the four innovation scores, they should refer to the beta 
weights listed in Tables 6 , 7, 8 and 9. For readers interested 
in the simple linear correlations between the 16 personality 
factors and the various innovation scores, they should refer to 
either the 21 by 21 correlation matrix in Table 15 of Appendix C 
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or the summary of these correlations in Tables 16, 17, 18 and 19 
of Appendix C. 

Hypothesis No. 2 : 

Personality differences between the national group of superin - 
tendents and the Idaho superintendents . "The 16 P. F. mean scores 
of superintendents described as being interested in and implemen- 
tors of innovation by the Systems Development Corporation Study 
will not differ significantly from the 16 P. F. mean scores of 
Idaho superintendents." 

To test this hypothesis, an analysis of variance technique 
was used and an F-ratio computed to compare the raw score means 
of each personality factor for the S. J). C. group and the Idaho 
group. Table 10 reveals significant differences exist at the 
.05 level between the S. D. C. superintendents and the Idaho 
superintendents on 10 of the 16 personality factors. Significant 
differences were found between the two groups for the following 
factors: B (less intelligent, more . intelligent) , C (affected by 

feelings, emotionally stable), E (humble, assertive), H (shy, 
venturesome), L (trusting, suspicious), M (practical, imagina- 
tive), 0 (placid, apprehensive), Q-^ (conservative, experimenting), 
(undisciplined, controlled), and (relaxed, tense). It 
should be noted also that five of the ten were significant to 
the .001 level and one of the nine was significant to the .01 
level, therefore, for these ten characteristics, the null 
hypothesis is rejected and it may be concluded that significant 
differences do exist between the personality characteristics of 
the superintendents of the national group (S.D.C.) and the Idaho 
superintendents . 

The mean profiles in Figure 3 clearly show the direction of 
these differences and the extent of the differences in sten 
scores. It is interesting to note that the national group (S.D.C.) 
is more intelligent, more emotionally stable, more humble, more 
venturesome, more trusting, more imaginative, more placid,, more 
experimenting, more controlled and more relaxed than the Idaho group. 

Hypothesis No. 3 : 

Personality differences between superintendents of the highest 
and lowest innovation scores . "The 16 P. F. scores of superinten- 
dents in both groups scoring plus 1 standard deviation or more on 
composite innovation scores will not differ significantly from the 
16 P. F. scores of superintendents scoring minus 1 standard devia- 
tion or more on the composite innovation scores." 

To test this hypothesis, an analysis of variance technique 
was used and an F-ratio computed to compare the raw score means 
of each personality factor for the high innovative group and the 
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Table 10. Comparison of Raw Score Means of Personality Factors 
for Idaho Superintendents and S. D. C. Group 



Personality 

Factor 



National (S.D.C.) < 
Group .(1) 



■Mean 

Score' 

n-71 



Standard 

Deviation 



Idaho 
Group (2) 



Mean 

Score 

n-93 



Standard 

Deviation 



F 

Ratio 



A 

B 

C 

E 

F 

G 

H 

I 

L 

M 

N 

0 

Qi 

Q2 

Q3 

Q4 



22.8 

18.2 

36.2 

24.7 
26.0 

30.9 

33.9 

21.4 

14.8 

22.5 

22.3 
17.2 

22.8 

18.4 

26.0 

17.4 



6.3 

2.5 

5.6 

5.8 

7.8 
4.0 

7.3 

5.2 

5.3 
5.3 

3.8 
5.5 

4.8 

4.8 
4.0 

6.8 



22.0 

16.9 

33.9 

22.8 

24.7 

30.0 
28.2 

20.0 

17.5 

20.7 

21.9 

20.3 

19.9 

18.3 

24.5 

22.7 



6.2 

2.7 

5.9 

6.3 

3.9 

4.3 
9.0 

4.6 

4.7 

4.8 
4.3 
6.2 

3.9 

4.7 
4.6 

7.8 



.66 

10.71 ** 
6.62 * 
4.30 * 
1.20 
3.05 

18.69 *** 
3.51 

11.70 *** 
5.49 * 

.48 

11.02 *** 

18.87 *** 
2.54 
4.77 * 

21.31 *** 



H: pi — U2 

* Alpha = .05 
df = 1/162 
R: F ^ 3.84 



** Alpha = .01 
df = 1/162 
R: F - 6.64 



*** Alpha = .001 
df = 1/162 
R: F - 10.83 
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Figure 3. A Comparison of the Mean Personality Profiles for 
National (S.D.C.) Superintendents and Idaho Super- 
intendents 
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. More Intelligent 


* Affected by 
feelings 


/ / 
/ / 

/ / 

c 

/ x 
/ / 




. Emotionally stable 


* Humble 


/ / 
/ ✓ 
s yK 

• * # \\ 

\ \ 




. Assertive 


Sober 


. , . . . Af\ . . 

\ \ 




. Happv-go- lucky 


Expedient 


. . . . ®'\ . 

/\ 

✓ \ 




. Conscientious 


* Shy 


M A . 

\ \ 




. Venturesome 


Tough-minded 


\ \ 

I \ \ 

/ 




. Tender-minded 


* Trusting 


.... . . 




. Suspicious 


* Practical 


. . . . . 

\ / 




. Imaginative 


Forthright 


\/ 

N /> 

/ / 




. Shrewd 


* Placid 


/ / 

. . . • w 6 




. Apprehensive 


* Conservative 


pi>« • 




. Experimenting 


Gr oup -Dependent 


• 

* * * " • ' 
CM 

• 

• 

• 

• 




. Self-Sufficient 


* Undisciplined 
Self -conflict 


. 






* Relaxed 


.... sQ. . 




. Tense 




= National (S.D.C.) Superintendents, n = 71 




= Idaho Superintendents, 


n = 


93 


* Significant differences, Alpha = .05 

26 


(Sten 


score adjusted to 
the age) 



low innovative group. The mean for the high innovative group was 
computed from the scores of 31 superintendents whose innovation 
scores ranged from 173.2 to 205.9 (plus 1 standard deviation or 
more) . The I 0 V 7 innovative group was made up of 30 superintendents 
whose range was from 80.7 to 126.4 (minus 1 standard deviation or 
more). Table 11 shows that significant differences do exist be- 
tween superintendents with high innovation scores and those with 
low innovation scores on six personality factors. These factors 
are: A (reserved, outgoing), E (humble, assertive), H (shy, ven- 

turesome), M (practical, imaginative), Q L (conservative, experi- 
menting) and (relaxed, tense).. Notice also that two of the 
six wer.ej signif j.fcant' to. the 001.. level and two' of. t.he. six wfere'.signi- 
ficant to the . .0.1 level. Therefore, for these six character- 
istics, the null hypothesis is rejected and it may be concluded 
that differences do exist between superintendents with high 
innovation scores and superintendents with low innovation scores. 

Figure 4 clearly shows the direction of these differences 
and the extent of the differences in sten scores. Note that the 
innovative group is more outgoing, more assertive, more venture- 
some, more imaginative, more experimenting and more relaxed than 
the low innovative group. 

Hypothesis No. 4 : 

The association between age and willingness to accept change . 
"The age of superintendents is not significantly associated with 
their willingness to accept change as measured by innovation 
scales ." 

To test this hypothesis, the superintendents were classified 
into three age groups and three innovation groups and a chi-square 
was computed. The age groups, as sho«-7n in Table 12, ranged from 
the youngest superintendent who was 27, to the oldest at 68. The 
The superintendents were also grouped into three innovation 
groups: high, middle, and low, as shown in Table 12. 

The chi-square obtained was 4.40 with four degrees of free- 
dom., This chi-square is below the 9.49 needed for significance 
at the .05 level. Therefore, the null hypothesis is accepted. 

It can be concluded that the age of superintendents is not related 
to their willingness to accept change. 

Hypothesis No. 5 : 

The association between mean years in a position and willing - 
ness to accept change . "The mean number of years superintendents 
remain in a position is not significantly associated with their 
willingness to accept change as measured by innovation scales.” 
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Table 11. Comparison of Raw Score Means of Personality Factors 
for 30 Low Innovative Superintendents and 31 High 
Innovative Superintendents. 



Personality 

Factor 


‘ ' (-1)- Low 

Innovators 


(2) High 
Innovators 


F 

Ratio 




Mean 

Score 

n=30 


Standard 

Deviation 


Mean 

Score 

n=31 


Standard 

Deviation 


■ 


A 


20.8 


6.5 


24.6 


6.6 


4.96* 


B 


17.5 


2.5 


17.6 


2.4 


3.20 


C 


33.8 


4.6 


36.3 


6.4 


2.93 


E 


22.0 


6.5 


25.6 


5.3 


5.65* 


F 


24.7 


8.0 


27.2 


6.9 


1.68 


G 


30.6 


3.9 


31.5 


4.4 


.73 


H 


27.8 


9.5 


35.2 


6.6 


12.31*** 


I 


19.7 


4.7 


31.5 


5.6 


1.49 


L 


17.0 


4.4 


15.2 


5.1 


2.12 


M 


19.7 


3.5 


24.0 


5.0 


15.42*** 


N 


21.3 


4.4 


23.5 


4.3 


3.85 


0 


20.1 


5.5 


18.1 


7.0 


1.48 


Q 1 


20.0 


3.9 


23.3 


5.0 


7 . 93** 


Q 2 


17.9 


5.2 


18.1 


5.1 


1.58 


Q 3 


24.6 


4.4 


25.4 


4.1 


.52 


Q 4 


23.4 


8.0 


17.4 


7.5 


8.94** 

! 



H: yj = y 2 






* Alpha = .05 


** Alpha = .01 


*** Alpha = .001 


df = 1/59 


df = 1/59 


df - 1/59 


R: F - 4.00 


R: F ^ 7.08 


R: F ^ 11.97 
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Figure 4. A comparison of the Mean Personality Profiles for 
30 Low Innovative Superintendents and 31 High 
Innovative Superintendents 





Standard 


ten score 


(sten) 




Low score 








High score 


description 




Average 




description 




12 3 4 


5 6 7 


8 9 


10 




Outgo?\ng 

More intelligent 
Emotionally stable 



Assertive 
. Happy-go-lucky 
Conscientious 
Venturesome 
Tender-minded 
Suspicious 
Imaginative 
Shrewd 

Apprehensive 
Experimenting 
Self-sufficient 
Controlled 



Tense 



= High Innovative Superintendents (more than +1 p ), n=31 
= Low Innovative Superintendents (more than -1 p ) , n=30 



* Significant differences, Alpha = .05 

Profile prepared from sten scores adjusted to the age of the 
superintendent . 
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Table 12. Relationship Between Age and Degree of Innovativeness 



Level of „ 


* 

Age 


Total 


Percent 


Innovation 


27 - 40 


41 - 54 


55.- 68 


High 1 


2 


15 


14 




- 


Innovators 


- 


+ | 


+ 


31 


19 


173.2-205.9 


(5.5) 


(14.5) : 


(11.0) 






Middle 


20 


' 

50 


* 

33 






Innovators 


+ 


+ 


- 


103 


63 


127.0-172.8 


(18.1) 


.(48.6) 


(36.3) 






Low 


7 


12 


11 






Innovators 


+ 


- 


+ 


30 ■ 


18 


80.7-126.4 


(5.3) 


(14) 


(10.7) 






Total 


29 


77 


58 


164 




Percent 


18 


47 

/ 


35 


100 



H: Variables are independent 



Alpha = .05 
df = 4 

R: Xr -9.49 
Computed = 4.40 
Accept the hypothesis 



The top number in each cell represents the observed frequency. 
The number in the parentheses is the expected frequency. The 
plus or minus sign in each cell indicates respectively that 
the observed frequency is larger or smaller than the expected 
frequency. 



NOTE: 



To test this hypothesis, a chi-square was computed with super- 
intendents categorized into three groups by mean number of years 
they remained in a position (1 to 4 years, 5 to 9 years, and 10 
years and over) and three innovation levels (high, middle, and 
low) as shown in Table 13. 

The chi-square computed was 6.13 with four degrees of free- 
dom. The chi-square is below the 9.49 needed for significance 
at the .05 level. Therefore, the null hypothesis is accepted. 

It can be concluded that the superintendents mean nurober of 
years in a position is not related to his willingness to accept 
change . 

Hypothesis No. 6 : 

The association between the size of the superintendent s 5 
school district as indicated by the number of teachers employed 
and willingness to accept change . "The size of the school dis- 
trict is not significantly associated with the superintendents* 
willingness to accept change as measured by innovation scales." 

To test this hypothesis a chi-square was computed with 
superintendents categorized into three groups based on .the 
number of teachers employed in the school district and three 
innovation levels (high, middle and low) as shown in Table 14. 

The school district size groupings were 6 to 249 teachers, 250 
to 999 teachers and 1,000 teachers and over; the innovation 
groups were those employed in preceding hypotheses. 

The chi-square obtained was 19.51 with four degrees of 
freedom. This chi-square is above the 9.49 needed for signi- 
ficance at th .05 level. The null hypothesis is therefore 
rejected and it can be concluded that the size of the school 
district is significantly associated with the superintendents* 
willingness to accept change as measured by innovation scales. 



Table 13. The Relationship Between Mean Years in a Position and 
Willingness to Accept Change 



Level of 1 


Mean Years in Position 






Innovation 


-mrr 


5-9 


10 


Total 


Percent 


High 

Innovators 

173.2-205.9 


8 

(13.1) 


13 

+ 

(12.0) 


10 

+ 

(5.9) 


31 


19 


Middle 

Innovators 

127.0-172.8 


47 

+ 

(43.2) 


40 

(40.4) 


16 

(19.4) 


103 


63 


Low 

Innovators 

80.7-126.4 


14 

+ 

(12.7) 


ii 

(11.6) 


5 

(5.7) 


30 


18 


Total 


69 


64 


31 


164 




Percent 


42 


39 


19 

S 




100 



H: Variables are independent 



Alpha = . 05 
df = 4 

R: x- - 9. £9 
computed :X =6.13 
Accept the hypothecs 

NOTE: The top number in each cell represents the observed frequency. 

The number in the parentheses is the expected frequency. The 
plue or minus sign in each cell indicates respectively that 
the observed frequency is larger or smaller than the expected 
frequency. 
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Table 14. Relationship Between the Size of the Superintendents 

School District as Indicated by the Number of Teachers 
Employed and Willingness to Accept Change 



Level of 


Number of teachers employed . 






Innovation 


6 - 249 


250 - 999 


1000 


Total 


Percent 


High 


7 


11 


13 


■ 




Innovators 


+ 


+ 


- 


31 


19 


173.2-205.9 


(2.7) 


(7.2) 


(21.1) 






Middle 


7 


25 


71 






Innovators 


- 


+ 


+ 


103 


63 


127.0-172.8 


(8.8) 


(24.8) 


(69.4) 






Low 


0 


3 


27 






Innovators 


- 


- 


+ 


30 


18 


80.7-126.4 


(2.6) 


(7.0) 


(20.4) 




; '* ■- 


total 


14 


39 


111 


164 


to 


Percent 


9 


23 


68 


lent 



H: Variables are independent 



Alpha = .05 
df = 4 

R: x * 9.49 
Computed X'. = 19.51 
Accept the hypotheses 

The top number in each cell represents the observed frequency. 
The number in the parentheses is the expected frequency. The 
plus or minus sign in each cell indicates respectively that 
the observed frequency is larger or smaller than the expected 
frequency. 



NOTE: 



